The Reproductive Assessment by Continuous Breeding (RACB) design has been used by the National Toxicology Program for approximately 15 years. This article details the evolutions in the thinking behind the design and the end points used in the identification of hazards to reproduction. Means of nominating chemicals are provided, and both early and current designs are described as well as some proposed changes for the future. This introduction is followed by a text and tabular summary of each study performed to date. We hope that this will not only be an explicit presentation of the findings of this testing program to date, but will help stimulate thinking about new ways to detect and measure reproductive toxicity in rodents, and help identify new relationships among the end points that are measured in such studies. Environ Health Perspect 105(Suppl 1) :199-395 (1997) 
Introduction
As part of its charge to test chemicals of concern for potential toxicity evaluates reproductive toxicity using the design Reproductive Assessment by Continuous Breeding (RACB). This two-generation study design was developed by the NTP for use in identifying potential hazards to toxic effects on male and/or female reproduction, to characterize that toxicity, and to define the dose-response relationships for each compound. These studies have been performed by laboratories under contract to the National Institute of Environmental Health Sciences (NIEHS) using Good Laboratory Practices.
RACB studies have been generating public sector data for approximately 15 years, and we felt that summaries of the results to date would be useful to the scientific community. Earlier reports have summarized the genesis of the design and some of the initial results (1, 2) . Additionally, the results of numerous individual RACB studies have appeared in the peer-reviewed scientific literature; each of these studies is referred to later in this paper.
Ninety studies are summarized here. Each study contains text and a tabular summary of the results for that individual study. By themselves, however, these summaries are incomplete. Thus, this introduction provides some context for these individual reports: it reviews the changing data needs since the inception of the RACB tests, chronicles some of the responsive evolutionary changes in the design, and provides some overview of the effects of some of the classes of compounds run through this design. This paper will not address the relationship(s) among the different end points; a complete evaluation of these relationships is being undertaken and will be reported separately (Chapin et al., unpublished data). Thus, the intent of this review is to alert the reader to the existence of these data, to summarize the data collected for each compound, and to provide some context for each study. Access information is also provided for those readers desiring further information on a particular chemical .
The first 48 studies were performed using mice due to their small size and lower cost (3) . The subsequent realization that rats may more correctly identify human reproductive toxicants, and that regulatory agencies deal with rat data more frequently and easily have led to the increasing use of rats in RACB studies. All the studies use rats; almost all of the studies performed previously and those reported here used mice.
Before describing the components of an RACB study, let us briefly summarize key events in the conduct of a study, beginning with the selection of a chemical for study.
The RACB Test Process
Nomination While the specifics of the selection process have varied from year to year, the public and other government agencies have always had the capability to nominate compounds for evaluation. Nominating and evaluating chemicals for testing was carried out primarily through the After 14 weeks, the pair is separated for 6 weeks, during which the female delivers and nurses to weaning any last litter she may have conceived just prior to the end of the cohabitation period. During this time, the litter and body weight data from Task 2 are summarized and sent to the NTP project officer (PO), who determines whether there has been a significant adverse effect on reproduction.
In the presence or absence of reproductive toxicity, the last litter is nursed by the dam and weaned at postnatal day 21. Pups are counted and weighed at intervals during the nursing period. Toxicities presenting during this period could represent late expression of gestational effects, could be due to lactational transfer of compound or active metabolite, or could reflect compromised milk quality. Primarily, data from the nursing period serve as a trigger for further investigations.
It had been noted that the number of pups per litter and the number of pairs delivering a litter both tended to decline with time, so that fewer pairs produced slightly smaller litters for litters four and five. Also, it was feared that in the presence of a reproductive toxicant, there would be insufficient animals to evaluate the second generation in the most affected groups. An alternative model was tried with rats: rearing the second litter for F1 evaluation, rather than the fifth. It was found not to present any significant advantages and in rat studies, the last litter is routinely reared for second-generation evaluation.
TASK 3 is the crossover mating trial, performed to determine which sex has been affected by treatment (or which is more affected). This trial is performed after the last litter from Task 2 has been weaned at postnatal day 21. Generally, Task equalize the statistical power of both generations and would put more emphasis on functional effects after developmental exposure, a topic of significant current concern. The drawbacks of this approach would be that the second generation would not have been exposed from stem spermatogonia, but from committed spermatogonia. However, since very few compounds are stem-spermatogonia-specific toxicants, this would seem a small risk to run.
Integration with Other Tests
The RACB design generates three to four litters of young that are not kept for further evaluation. Additional developmental toxicity information can be gained from these studies through the use of one of these litters for structural evaluation of the pups. This biases the results because lethal alterations will be missed in this type of evaluation. However, lethal terata will manifest as reduced litter size, so the effect will still be identified, even though a complete description will be lacking at this stage. Nonetheless, for those compounds that have no developmental toxicity data extant, the use of one of the litters for structural evaluation of all obtainable offspring offers the opportunity to glean at least screening-level information on the potential of the test compound top induce terata. Such a strategy is currendy being pursued by the NTP. (EGME) in the drinking water. The most fertile strain (Swiss CD-1) was affected the least by EGME consumption, while the least fertile strain (C3H) showed greater reproductive toxicity to the same amounts of EGME. These studies are insufficient by themselves to fully assess the impact of using less fecund rodents routinely for testing. If the response to EGME is predictive of the response to other toxicants, one might predict that using less fecund strains would produce data of lower confidence (because of higher variability) and would probably alter the interspecies extrapolation factors, but would not likely improve the process of hazard detection.
Layout of the Summaries
Each compound presented here has a tabular summary of the observed effects. The format is designed to be intuitive to most readers: up arrows represent a significant increase, down arrows, a significant decrease. Solid dots indicate that no data were gathered for an end point in a dose group, while a horizontal dash indicates that no change was observed.
These tables present key information needed to understand the effects seen during the study, but not all end points are listed. If significant changes were seen in a nontabulated end point, they are addressed in the accompanying text summary of the study, which gives a rationale for each study, provides some quantitative idea of the magnitude of the changes that are dichotomized on the tables, and provides access information for each study in the header. Note also the dates for each study: early studies may have slightly different information than later studies.
Both text and tables mention only those effects where the treated group was statistically different from the controls at p<O.05. There are a few instances (e.g., di-n-hexyl phthalate) where data from all groups are presented and only a few are significant. In these cases, the group that is different from controh has an asterisk indicating such.
Both the tables and the accompanying text refer to organ weights adjusted for body weight for all organs except testis. This approach is supported by data from several feed restriction studies that are also summarized below. These studies showed that reducing body weight gain by limiting feed availability and intake concomitantly Environmental Health Perspectives X Vol 105, Supplement -February 1997 reduced organ weights. This was true for all organs examined except for testis, the weight of which remained constant until body weight gain was severely inhibited. Although additional insights might be gained by reporting both absolute and relative weights for all these organs, this presentation is meant to summarize the data, not report them exhaustively. The full data set is available for each compound through the sources mentioned earlier; those wishing to compare absolute versus relative changes should consult the full report.
Similarly, pup weights could be expressed as either absolute pup 
